Abstract. In this paper priority is assigned to the handover calls over new call attempts and blocked handover calls are placed in a finite storage queue. Total handover forced termination probability is evaluated and a suitable function for the mean service time at each position in the queue is theoretically estimated. Quality of service is obtained by introducing a threshold in the maximum waiting time of a handover call in the queue. In case the handover call mean service time at each queue position is found to be greater than this threshold, this call will be blocked. Simulation results show that this scheme provides satisfactory results for both types of calls.
Introduction
In case of microcellular networks where frequent handovers is a fact, Quality of Service (QoS) may degenerate below an acceptable level due to brief service interruptions. As the frequency of these interruption increases the perceived Qos is reduced. Also the chances of dropping a call due to factors such as the availability of channels increase with the number of handover attempts. All these issues place additional challenges on the design and dimensioning of microcellular wireless networks. Increasing the handoff rate, the probability of an ongoing call to be dropped due to a lack of free channel is high. This probability is also described as the probability of forced termination of handover calls P F and it is a major criterion in performance evaluation of cellular systems.
Forced termination of an ongoing call is clearly less desirable than blocking of a new call attempt. Therefore, some channel assignment strategies with handover prioritization, guard channels [1], have been proposed in order to decrease the probability of forced termination. Hong and Rappaport [1] first proposed and analyzed a priority queuing model, according to which handover calls can be queued if all channels in the target cell are busy. If any channel is released while the mobile is in the handoff area, the first call in the queue occupies this channel. Infinite queue size is here considered. Chang et al.
[5] later on proposed a two dimensional Markov chain queuing model for both types of calls, and in their model they also proved that it is not necessary to provide a very large queue size, thus a finite queuing is more suitable and realistic. Guerin [4] made also use of handover guard channels and new call queuing by proposing a two-dimensional Markov chain model. In his model, Guerin managed to find a closed-form solution for the state probabilities.
This paper is organized as follows: In Section 2, the mathematical analysis of the prioritized handover procedure is presented and the mean channel holding time is also empirically calculated using the model presented in [1] . In Section 3 we give the mathematical analysis of our proposed algorithm, giving priority to the handover calls over the new call attempts and also puts the blocked handover calls in a finite storage queue. The idea of the maximum waiting time in a queue is introduced, where a call should not wait in the queue for a long time before a free channel serves it, even if this call is still in the handoff area. Finally a mathematical expression for the new call and handover blocking probabilities is presented. Conclusions are provided in Section 4.
The Prioritized Handover Procedure
In order to study the handover queuing and present the impact of a queue on the system performance, it is necessary to analyze the prioritized handover procedure. The main aspects that have to be considered are (1) The mean channel holding time; (2) The cell radius; (3) The user mobility; (4) The mean call duration; (5) The guard channel reservation for handover calls.
The channel holding time T H in a cell is defined as the time duration between the instant that a channel is occupied by a call and the instant it is released by either completion of the call or a cell boundary crossing by a portable, whichever is less. This time is a function of the cell radius R and of the maximum mobile velocity V max . We assume that the mean call duration T M is the time an assigned channel would be held if no handoff is required and has an exponential distribution with mean value T M (≡ 1/μ M ). The speed of a mobile in a cell is assumed to have a uniform distribution on the interval [0, V max ]. The time for which a mobile resides in a cell to which the call is originated (is handed off) is denoted T n (T h ). The probability density functions of these holding times are [1]:
The channel holding times of a new and handover call are given by:
Finally, it is proved [1] that the pdf of T H is a function of the equations above and can be approximated to a negative exponential distribution with mean T H = 1/μ H . The value of μ H can then be calculated using the following equation:
where F C T H is the complementary distribution function of the channel holding time.
